The photoreaction of 5-iodouracil-('U)-containing telomeric oligonucleotides in parallel or antiparallel structures, generated in the presence of K' or Na' ions, was investigated. It was found that the photoreactivity of telomeric DNA depends on the differences in the quadruplex conformations in the presence of K' or Na' ions.
INTRODUCTION
The DNA of human telomeres consists of repeated units of the nucleotide sequence TTAGGG, ending in a single-stranded segment that overhangs the end of the double-stranded DNA helix. The singlestranded repeats can form four-stranded (quadruplex) structures, which may be involved in the structure of telomere ends.' Telomeric DNA is fundamental in protecting the molecule from recombination and degradation.* Disruption of telomere maintenance leads to eventual cell death, which can be exploited for therapeutic intervention in ~a n c e r .~ One is the major form in Na' solution (Na+-form): as determined from NMR data, and the other was determined from the X-ray structure of a K+-stabilized crystal (K+-f~rm).~ In this study, we investigated the photoreaction of 5-iodouracil-('U)-containing telomeric oligonucleotides in parallel or antiparallel structures generated in presence of K'
or Na' ions.
RESULTS AND DISCUSSION
'U was substituted for T at TI-T6 in the telomeric Figure 2 . HPLC analysis of the consumption of ODNs 1-6 (0.3 mM base concentration) in 2 mM Na-cacodylate buffer (pH 7.0) in the presence of 100 mM NaCl or 100 mM KCl for 10 minutes under irradiation with UV light (302 nm) at 0 "C. T1-T6 indicated sites of 'U. middle of the diagonal loop of the Na+-coordinated structure, ODN 4 consumption was very high (60%).
K+ Form
In contrast, the consumption of ODN 4 with ' U in the external loops of the K'-form was very low (about 2%). The high photoreactivity of ODN 4 with an antiparallel structure (Na+-form) can be explained well by comparing the K'-form with the Na'-form. The deoxyuridin-5-yl is close to the C1'-hydrogen of the adjacent thymine (T), whereas the other hydrogens are far from the CS of uracil.
Furthermore, the quantum yield (2.9 x IO-') for ODN 4 with the antiparallel structure (Na'-form) is remarkably higher than that (2.0 x lo4) for ODN 4 with the parallel structure (K+-form). In conclusion, the present study demonstrates that the photoreactivity of human telomeric DNA depends on differences in the loop structures of the quadruplex conformations in K' and Na' ions.
